The role of volatile fatty acids in postnatal development of rumen, including the growth of the ruminal papillae or the increase of epitherial cell mass, has been extensively studied in vivo. TAMATE et al.1) demonstrated that the mitotic index of the epithelial cells of the rumen in sheep fed with barley increased and their deletion decreased.
The role of volatile fatty acids in postnatal development of rumen, including the growth of the ruminal papillae or the increase of epitherial cell mass, has been extensively studied in vivo. TAMATE et al.1) demonstrated that the mitotic index of the epithelial cells of the rumen in sheep fed with barley increased and their deletion decreased.
Also, it was reported that the mitotic index of the epithelial cells of the sheep rumen administrated intraruminally butyrate, propionate and acetate2,3,4), increased significantly than that of untreated rumen (standard conditions). However, there is no evidence to postulate whether volatile fatty acids increase the mitotic index of the epithelial cells directly or indirectly5). This is due to the fact that the in vitro study, using the epithelial cell culture, has not properly developed.
In this experiment, in connection with a study on the role of volatile fatty acids in the mitotic effect of epithelial cells, we investigated the cell culture technique, using the rumen mucosa of cattle. The present paper describes an approach, allowing rapidly cell culture from the rumen mucosa of cattle.
Materials and Methods
Isolation of epithelum cells from rumen mucosa Samples of the rumen mucosa were collected from cattle (average age, 3 years) slaughtered at a local abattoir. The samples were taken from the caudal blind sac as soon as possible after slaughter, and transported to our laboratory in ice-cold condition. The rumen papillae were cut from the mucosa, and rinsed with a physiological saline and with Hanks' solution. The papillae weighing 1000-2000mg were placed tion flask.
The trypsinization was carried out again three times every 10min with gauze. The filtrated solution was washed twice with Hanks' solution and the last washing used the culture medium mentioned below. The cell viability was routinely judged in 0.14% trypan blue. The number of cells was counted in a haemocytometer.
In some variations of the experiment, the small pieces (about 2mm) of papillae were used for pretrypsinization.
Culture of isolated cells Phase contrast microscopy revealed that the cell suspension obtained by the present method consisted of the elongated cells possessing large nuclei, rounded cells, and large cornified cells. The viability of the cells, except for the cornified ones, was tested by the trypan blue exclusion. The results show that more than 90% of the cells are viable. Cell yield after three times of trypsinizations was about 106 cells/ 1000mg papillae, excluding cornified cells. In this case, no cells were obtained from both intact mucosa or cut mucosa (about 2mm) without pretreatment.
Several attempts have been carried out on cell separation from rumen epithelium. Weekes7) demonstrate that the epithelial cells can be obtained by the treatment of papillae with papain in the presence of cysteine and EDTA. GALFI et al. 8) report that the cells, mainly from the stratum spinosum and stratum basale, can be obtained after six or seven times of trypsinizations. In the present experiments, cell separation was attempted by the treatment of trypsin-EDTA after pre-trypsinization with elution solution to preliminary disperse the tissue. Using this method the cells were obtained about 2hr after sampling, whereas it takes about 8hr when using the me- The adherence of the cells to the culture surface was observed within 24 hr of cell seeding. The adhered cells were rounded, elongated and cornified types which may be derived from the stratum spinosum, basale, and granulosum-correum, respectively. After 2 to 4 days of the culture, a characteristic colony of 3-7 epithelia] cells appeared (Fig. a) . The colonies varied in number in each experiment and were 3 to 7 per culture area (25 cm2) . Cell growth commenced mainly in these colonies (Fig. b) . At this time, the cells had uniform rounded morphology. Later, the very heterogenous cells in size and morphology appeared (Fig. c) .
The elongated cells adhered to the surface and became flat and developed like fibroblast.
In few cases, cell growth from these adhered cells was observed.
The cornified cells were adhered to the surface in the early stages of the culture.
Most of them were washed away after several exchanges of the medium.
Cell growth was variable in each experiment. In most cases, within 10 days about 5-10% of the culture surface was filled with cells which had grown from the This paper described how the epithelial cells from the rumen mucosa were readily cultured by the pretrypsinization with elution solution. Investigations are being held to clarify whether the cultured cells possess the functions which they demonstrated in vivo such as keton production9), etc, or whether a factor which controls the postnatal development of rumen exists in the rumen juice, including volatile fatty acids, or in the cell components involved in the rumen epithelium.
